ABSTRACT.--Current species-level taxonomy of Neotropical birds is in need of reassessment but lacks objective methodology and criteria for the ranking of allopatric populations. Previously (Isler et al. 1998), through empirical analysis of pairs of syntopic species, we developed methods and standards for employing vocalizations in determining species limits in the family Thamnophilidae. Building on this study, we now propose procedures for integrating vocal characters with morphology and geographic distribution in making species determinations in thamnophilids. We applied this methodology to populations of antwrens in the Myrmotherula surinamensis complex (including three subspecies of M. surinamensis and M. cherriei). Four diagnostically differentiated populations were identified, all of which corresponded to named taxa. Each population (some of which are narrowly sympatric) was distinguished unambiguously by morphology and vocalizations. Under these objective and (Fig. 1) as well as morphology. Loudsongs of the surinamensis complex (Fig. 1A; includes cherriei) are a nearly evenly paced or decelerating series of abrupt notes that rises or remains constant in 83 
omies of Neotropical birds at the species level are based solely on judgments of the significance of morphological similarities and differences. If species designations are to provide sound building blocks in ornithological, biogeographical, and conservation research, it is crucial that explicit and practical taxonomic standards be applied consistently and objectively. In the case of thamnophilid antbirds (one of the most numerically significant groups of Neotropical birds) and other suboscines, taxonomic reassessments should incorporate analyses of vocalizations, which appear to be in- frequency. Loudsongs of the brachyura complex ( Fig. lB; The only diagnostic character found among males was that the lower mandible of cherriei was black, whereas those of the other three taxa were pale. Although we believe that this difference provides a valid character, because few specimens of cherriei exist that identify soft colors, more specimen data and/or observations are needed to confirm that this coloration occurs consistently across age groups and seasons. In addition to bill color, some tendencies helped substantiate the identification of male specimens: the interscapular patches of male cherriei and pacifica typically were narrow (less than one-half the width between the scapulars, often only one feather wide), whereas those of multostriata and surinamensis typically were wide (nearly the entire width between the scapulars); the white tips of the outer rectrices typically were longest (usually 4 to 5 mm) in cherriei, shortest (usually 2 to 3 mm) in multostriata, and intermediate (usually 3 to 4 mm) in pacifica and surinamensis; and the black streaks of underparts tended to be narrow (<1 mm) in multostriata and wide (>1 mm) in males of the remaining taxa.
A reference set of measurements showed that the four taxa are closely similar in size (Table  2) . Exceptions were differences in tail lengths between surinamensis and cherriei and between surinamensis and pacifica. Ranges of these pairs of measurements did not overlap, and distributions met our test of diagnosability, but measurement differences were not employed in the diagnosis pending the examination of additional specimens.
Vocalizations.--We identified five types of vocalizations: loudsong (Fig. 4) , stereotyped call (Fig. 5A, B) , short call (Fig. 5C-H, K) , rattle call (Fig. 5I), and chit call (Fig. 5J) . All taxa in the surinamensis complex delivered the loudsong and short call the latter so named to distinguish it from the stereotyped •all, which was only given by multostriata and surinamensis, and the rattle call which was given solely by surinamensis. Differences in behavioral function among the five vocalizations were unknown.
We found no sexual differences in measurements of vocalizations delivered by both sexes, and data derived from recordings of males and females were combined.
Because it is given by all taxa in the complex, we defined the series of abrupt rattle-like notes shown in Figure 4 as the loudsong. Only males of multostriata and surinamensis were recorded giving this vocalization, whereas it was delivered by both sexes of pacifica and cherriei. The stereotyped call (Fig. 5A, B) , so named because it has the fixed pattern of a song, was found only in the repertoires of surinamensis and multostriata and was delivered by both sexes (contra Ridgely and Tudor 1994).
Data for characters that distinguished loudsongs of at least one pair of taxa are provided in Figure 6 , and characters distinguishing each (Fig. 4B) and multostriata (Fig. 4C) did not differ diagnostically. Characters that differentiated loudsongs of the remaining pairs primarily reflected aspects of pace, change in pace, and note structure/tonality. The loudsong of cherriei (Fig. 4D) was essentially evenly paced but was sometimes accelerated slightly in the middle; that of pacifica (Fig. 4A) accelerated throughout; and those of multostriata and surinamensis decelerated throughout. Note structure/tonality of pacifica and cherriei loudsongs were readily diagnosed from each other and from those of multostriata and surinamensis by note shape and the presence of overtones.
The frequency with which the stereotyped call was found in the recordings suggests that it has an important, albeit unknown, behavioral function. In our inventory of 89 recordings of multostriata, the stereotyped call occurred more often than the loudsong (55 stereotyped calls vs. 43 loudsongs), although proportionately less often in the smaller (n = 22) sample of surinamensis (8 vs. 11). Stereotyped calls of surinamensis and multostriata differed diagnostically in note shape (Fig. 5A, B ) and overall pace (Fig. 6) . In addition, both taxa delivered a note between repetitions of the stereotyped call that we have termed an "interspersed" call, and although this call was not used as a character because of the small sample size for surinamensis, the notes of the two taxa appeared to differ in duration, as can be seen in the spectrograms (Fig. 5A, B) . Short calls were delivered by both sexes of all taxa. The short call of cherriei (Fig. 5K) Short-call 1 notes of pacifica (Fig. 5C ) were downslurred and almost always frequencymodulated but lacked overtones. Short-call 1 was recorded singly (two individuals), in a doublet (two individuals), and in a triplet (one individual). Short-call 2 of pacifica (Fig. 5D) , the notes of which were hill-shaped and unmodulated but included overtones, was recorded once in a doublet and twice in a triplet. The downslurred short-call 1 of pacifica differed from the downslurred call of cherriei in lacking overtones and (not perfectly but typically) being shorter and frequency-modulated. The hillshaped short-call 2 of pacifica was more abrupt than the short calls of multostriata and surinamensis, but sample sizes for pacifica short calls were deemed insufficient for the difference to be considered diagnostic.
In addition to short calls, it appeared that most taxa deliver an abrupt chit call. An example is provided in Figure 5 for surinamensis (Fig. 5J) , and a similar call was recorded for multostriata. A possibly homologous call of a slightly different form was on a cherriei recording, but we could not be sure that it was not given by another species. Consequently, we did not attempt to use the chit call in the diagnoses.
A rattle call a series of four to six rapidly delivered, hard notes (Fig. 5I) , was delivered by surinamensis (n = 6). The rattle call was not recorded for other taxa in the complex. A single recording of multostriata included a hill-shaped note followed by abrupt notes somewhat resembling the notes of a rattle. We do not believe that this vocalization of multostriata is homologous to the rattle call of surinamensis, but if it were, it would differ diagnosably in a number of characters.
In summary (Fig. 7) The two sympatric pairs, cherriei/surinamensis and cherriei/multostriata, were distinguished by 13 and 14 plumage and vocal characters respectively (Fig. 7) . Twelve plumage and vocal characters distinguished pacifica from each of cherriei, surinamensis, and multostriata. The diagnostic characters distinguishing pacifica, comparable in number and type to those distinguishing the sympatric pairs, provide a solid basis for consideration of species status.
Diagnostic plumage and vocal differences between multostriata and surinamensis were fewer (Fig. 7) . These differences are of particular interest because they constitute a minimal example of the satisfaction of the proposed criteria for species designation. The absence of a vocalization must be used with care in diagnoses because of the possibility that it is a sampling artifact. We believe that the evidence is overwhelming in this case, because the rattle call was absent in all 89 recordings of multostriata but present in 6 of 19 recordings of surinamensis. The probability that this difference occurred by chance is extremely slight.
In light of the minimal differences between multostriata and surinamensis, however, we suggest that efforts be made to develop more in- 
